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g‘ ' EFYECT OF PROSKRINE ON THE CARROCHOL LN~ INDUGHY

CONTRACTURE OF MUSCLE
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V. M. Karasik (19L5, 1946 and 19L8) has drawn attention to the
fact that the naffinity" strength of various substances Lo cholinesterase
gradually diminishes, with a change from & substance with a "cholin-

[}
sensitizing" action (eserine, proserine) to a ”chcliﬁ&}ytic“ action
o
(atropine), and subsequently to a neholinsminetic! one (Qarbocholine).

Lo
Considering cholinesterase as & model of choline-receptdr substances
in tissues, he proposed, that one or another variant in the effect

(sensitizing, lytic, or mimetic) might depend on the varying streagth
the receptors of the—

/

y of the pharmacological agent to
Z\j

of affinit
cholinurgic structure.

Dysblova (19..7-19L8), in the 1aboratory of V. M. Ksrasik, obser-

gradual increase in the concentration

ved all three variations with a
of one and the same substence -- proserine -- in experiments with

skeletal muscle.
ions of cholinurgic structures

In subsequent studies of the react

imberest arose in ‘the investigation of the action of various concen-

i
|
i
|
¥\

cles contracted under the influence of a
A \

e b

grations of proserine on mus

stable cholinemimetic agenig not hydrolyzed by cholinesterase, as

carbocholinee /”N
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We already possessed a certain experimental basis for such ex-
periments., With perard to eserine, it has been known for a long time
that this substance may 'calise increased contraction in the back muscle
of the leech under the influence of nicotine, muscerine, neurine, be-
taine, barium salts and certain other substances. Rypolovlev, in the
laboratory of N. V. Lazarev, noted (19L8) that proserine sensitizes the

straight nuscle of the frog abdomen to carbochloine.

THE INFLUENCE OF PROSERINE ON THE LFFECTS OF CARSBOCHOLINE

Experiments on the Straight Huscle of the ¥rog Abdomen

The actions of proserine by itself are exactly those described
by Dyablova. Fast, spontaneous tremors appear in muscles with the
action of proserine (P) in concentrations of II.:I.lO"6 to 2x10“3~ Con~-
centrations of SKIO'S, and higher stop this spontaneous activity.
Starting at this same concentration, proserine starts to produce a
slowly developing contracture of the muscle, which is eépecially clear
with a subsequent increase in the proserine concentration to QXlO:uw

lxlO"B.

7

The reactions of nuscle to carbocholine (X) of 1x10'{_ 5x107
are not altered at all with the action of proserine in concentrations

lower than 1310-¢, Starting with this concentration, to a concentra-

tion of ]_:«LLO')J inclusively, there is usually observed, in agreement

with the data of Rybolovlev, some strenghtening of the reaction to

carbocholine (sensitizing effect). A4 more distinct facilitation was
observed with sustaining concentrations of carbocholine and proserine
concentrations of lxlO"S, with extended recording of each shortening

(Fig. 1, A). However, with concentrations of 1x107H to 131073 proserine
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lowered the height of the carbocholine contraction (Lytic effect), The

depression of carbocholine contraction by proserine is wmore evident

with strong contractures caused by the carbocholine slone (Fig. 1,B)

) X : b1e1m=3) caus
These same concentrations of proserine slone (110 L.1x107") ceuse a

etic eifect, ¥ig. L, B).

slow contracture of the muscle (min

sensitivity of

Fig. 1. The influence of proserine (P) on the

straight abdominal muscle of the frog to carbocholine., L -~ the

1Ll con-

sensitization of muscle to carbocholine by proserine in s

centrations, recorded on & rotating drum with each contraction during

60 winubes with periodic stopping: 8 -- the influence of high concen- i
trations of proserine on the contraction of muscle with a lowering of
its sensitivity to carbocholine, recorded on a stationgry drum with

each contraction ovef 5 ming carbocholine in a concentration of 5x10"7,

\
proserine in & concentration of 1x107.

Experiments on Dennervated Leech Muscle

s of 1x107Y to 151070

Froserine alone, used in concentration

produces no effect. Sensitization to carbocholine is observed irregu- %
i

larly with the action of proserine in congentrations of lxlO"?, and 1is !

rved fairly regularly with
. . -6 RV R
stion of 1x107Y and was mets‘pro—

1510-5 to 1x107¥. In this

expressed weakly. The lybtic effect is obse

the action of proserine in a concentr
nounced with concentrations of proserine from

case the proserine often completely depressed the carbocholine contrac-

tion (Fig. 2). |
Fig. 2. The depression of the reaction of the back muscle of the

leech to carbocholine by proserine. Recorded on a rotating drum for each
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Carbocholine in a concen-

N

ntration of 1x10™",

§ contraction over the coursc of 5 plnutes.

Lration of 3x10'8, proserine in a conce

Gonsequently, the experiments with leech muscle of also demon-

strate that proserine may change the reaction of muscle to a choline-

VY
mimetic agent, independent of possible inhibition by choline-esterzse, 3
{

since carbocholine is not hydrolyzed by this enzyme.

It is‘possible that #e-wetion.of proserine may have an analogous

PR BN N

H ‘(‘r“\b"d
relatienship to acetylcholine, but in direct experiments this "non

. h
: ! antienzymatic" action cannot be detected, since 1t is masked by the much

stronger wanti-cholinesterase" elfect.

Tt is generally lknown, that the depression of cholinesterase ;

acbivity with proserine may increase the sensitivity of leech muscle

At the same time, small

$o acetiylcholine by more than 10,000 times.

changes in sensitivity to acetylcholine (2-3 times), which are ob~

served as a result of the '"non anticholinesterase' action of proserine

=3
on the cholirwrgic structure of muscle, may fully mask its strong

sensitization to acetylcholine, based on the inhibition of cholinesterase

by proserine.

Tn order to show this 'non antienzymatic’ action of proserine on

the effect of acetylcholine, experiments were made with preparations

se cholinesterase had been previously depressed with eserine.

of leech who

-

I

HE ACTION OF PROSERINE ON THE SE ITIVILY OF ESERIN-

I7ED LEECH MUSCLL TO ACETYLCHOLINE

oncentration of eserine for the sensitization of

The optimal c

leech muscle to acetylcholine is 2x10"6. With eserine present in
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this concentratilon, the effects of varlous concentrations of proserine
on the sensitivity of leech muscle preparations to acetylctbine were

studied.

1n concentratilons of 1x10‘6 Lo 1x10"5 proserine causes practical-
1y no chengé in the sensitivivy of eserinized muscle to acetylcholine;
though in some cases a slight potentiating effect was observed. In
concentrations of lx'.LO"u proserine sharply depressed acetylcholine
contraction, not s pfrequently to its complebe disappearance (Fig. 3) -~
an unequivocal cholinelytic effect, evidently independent of the anti-

cholinesterase action of proserine.

Fig. 3. Depression of the reaction of eserinized muscle (E) to
acebylcholine (Bkh) by proserine. hcetylcholine in a concentration of
5x10“9, eserine in a concentration of 2x10‘6, proserine in a concentra-
tion of 1x10’h. Recorded on & rotating drum. The numbers over each

line indicate the duration of the record in minutes.

Tn the reverse variation of the experiment, eserine in all used
concentrations (2x10"6—1x10'u) either slightly facilitaved the acbion
of acetylcholine or proserinized.leech muscle, Or did not chanze it at

all. No lytic action could be shown in this variation of the experiment.,

Smirnov (19L7) noted that frog suscle vreated with diisopropyl-

$1uorophosphate showed a decreaseé in reaction to acetylcholine when

yreated with eserine in high concentrations.

SURVEY OF RESULTS AND COUCLUSIONS
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We set up experiments with such conditions ghat proserine de~
pression of the enzymebic breakdown of acetylcholine should not in-
fluence the resulbs. Wone the 1ess, proserine changed the resctions
of leech and frog muscles to carbocholine and the reactions of eserin-
iged leech muscle 1o scebylcholines. The results obtained verify that
the action of proserine on cholinurgic processes cannot be fully attri-
puted to the depression of enzymatic preakdoun of scetylcholine (the
deteiled mechenism of the acbion of eserine and proserine werse dis~
cussed by one of us elsewhere == pikhel'!son, 1948). Proserine shows
ar1 acbion on enzynes in very small concentrations, bub in addition, it
acts on the ability of choiinur@ic structrues o be influenced oy other

substances, and possibly, on their contractile properties.

Depending on various conditions (concentration of acting sub-
stances, the object, and others), the preacbion of & cholinurgic
structure vto one supstance may yariously change the ability of this

structure o peact Lo other = bsteances.

This point of view makes it easier to understand the most diverse
effects of combining the actions of two substances on a cholinurgic
structure, in particular -- the sensitization of leech muscle bo carbo~
choline, which we have noted during the course of this vtreatise, or
the sensitizing of the straight muscle of the frog abdomen to acebyl-
choline and carbocholine by the action of urethane, noted in the Karasik

1aboratory eariier (Mikhel'son, 19L3).
SUMMARY

1. Proserine, in various concentrations,‘shows different acbions

on the carbocholine contracture of frog and leech muscle and on the
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acetylcholine contracture of eserimized leech muscle. In low concen-

Q.
trations proserine facilitiates this contracture (cholin-sensitizing

0
effect), while in high concentrations it depresses it (cholimslytic

@
effect); it may also cause contraction itself (cholimsmimetic effect).

2, The described phenomena carnot be explained by the anti-

cholinesterase action of proserine.
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